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Motor vehicle master cylinder with device for detecting actuation of a 

braking system 

The subject of the present invention is a motor vehicle master cylinder 
5 with a device for detecting actuation of a braking system. The invention is 
aimed more particularly at a particular siting on the master cylinder of this 
device for detecting actuation of a braking system. 

The object of the invention is to provide a system that is early in 
detecting the braking of the vehicle. Another object of the invention is to 

10 propose such a braking detection system that is readily accessible to a driver 
or to a repairer when the system needs working on. An additional object of 
the invention is to provide a master cylinder comprising such a device for 
detecting actuation of a braking system, which occupies a small amount of 
space in the engine compartment. 

15 In general, the detector of actuation of a braking system of a vehicle is 

sited near a brake pedal. Such a detection system serves, amongst other 
things, to switch the vehicle brake lights on and off. These brake lights, or 
stop lights, need therefore to be switched on early. That is to say that they 
need to be switched on as soon as the vehicle first starts to brake. 

20 In the prior art, a switch is placed near a brake pedal. Depression of 

the brake pedal actuates the switch and switches the stop lights on. The 
proximity between the switch and the brake pedal means that the stop lights 
can be switched on early. However, such a device entails a special and 
poorly accessible location : the cabin. Hence, in the event of malfunctioning 

25 or if a simple inspection is required, the device is difficult to access. 
Furthermore, as space in the cabin is measured, the dimensions of the 
device need to be calculated and checked very precisely. 

Also known is a device for detecting actuation of the braking system 
that is fixed to one end of a master cylinder. In this case, the master cylinder 

30 is longer than a master cylinder that does not comprise this device. This is 
because the device for detecting actuation of the braking system, built into 
the end of the master cylinder, lengthens the master cylinder by a 
corresponding amount. 

In such a device, the driver for example presses on a brake pedal, 

35 which pushes a control rod. The control rod actuates a piston of the master 
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cylinder. The piston, placed in a bore of a master cylinder body, advances 
within the master cylinder. The advance of the piston moves a moving 
magnetic piece. The moving magnetic piece for example closes a magnetic 
circuit. A * 

5 The magnetic circuit is placed at the end of the master cylinder, in the 

length of the master cylinder. For example, in the open position, the magnetic 
circuit does not switch the stop lights on. When the brake pedal is actuated, 
the moving piece moves and closes the magnetic circuit which then switches 
the stop lights on. 

1 0 The magnetic circuit is generally made up of at least one pole piece, a 

magnet and a magnetic detector. The moving magnetic piece is also a pole 
piece. 

The movement of the moving magnetic piece needs to take place 
immediately after the movement of the brake pedal, so that the stop lights 

15 come on early during braking. Although such a device allows early detection 
of braking and the device is readily accessible, because' it is in the engine 
compartment, it is too bulky. 

The present invention therefore proposes a master cylinder for a motor 
vehicle braking system comprising a device for the ^early detection of 

20 actuation of a braking system. The device of the invention is also easy for a 
driver or a repairer to access. In addition, the device takes up less space in 
the engine compartment. 

The principle of the invention consists in detecting movement of a 
piston of the master cylinder via a magnetically sensitive position sensor. 

25 Thus, it is no longer the direct movement of the pedal that is taken into 
consideration, but a movement of a piece driven indirectly by a movement of 
the pedal. The invention also consists in placing such a detection device on 
the body of the master cylinder so that the master cylinder takes up little 
space in the engine compartment is small. The detection device comprises a 

30 magnetically sensitive position sensor, part of which is secured to the master 
cylinder piston. Thus, the slightest movement of the master cylinder piston 
alters the state of a magnetic circuit. As the magnetic circuit is connected to 
an electric circuit that switches the stop lights on and off the change in the 
state of the magnetic circuit allows the stop lights to be switched on and/or 

35 off. 
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The subject of the invention is therefore a master cylinder for a motor 
vehicle braking system, comprising 

- a master cylinder body made of non-magnetic material, 

- a bore formed in the body of the master cylinder, 

5 - a variable-volume pressure chamber inside the bore, 

- a piston sliding in the bore and varying the volume of the pressure 
chamber, 

- a detection device detecting actuation of the braking system, fixed to 
the body of the^^master cylinder, facing a passage of the piston, the detection 

10 device being equipped with at least one magnetic circuit that can be opened 
or closed by a magnetic piece, 

characterised in that the magnetic piece is carried by the piston. 

Another subject of the present invention is a master cylinder 
characterized in that the said detection device comprises a first magnetic 
15 circuit and a second magnetic circuit, the first circuit being equipped with a 
magnet and the second magnetic circuit being equipped with a circuit of the 
reed switch type, so that when the piston is at rest, a magnetic flux that may 
flow through the second magnetic circuit is not enough to activate the reed 
switch circuit. 

20 The invention will be understood more clearly from reading the 

description which follows and from examining the accompanying figures. 
These figures are given merely by way of nonlimiting indication of the 
invention. 

Brief Description of the Drawings 
25 - Figure 1 : a view in cross section of a master cylinder incorporating a 

position sensor according to the invention ; 

- Figure 2 : a depiction of a magnetic circuit according to a particular 
embodiment of the invention ; 

- Figure 3 : a depiction of a magnetic circuit according to another 
30 particular embodiment of the invention ; 

- Figure 4a : a general view in cross section of a master cylinder, 
according to a particular embodiment of the invention ; and 

- Figure 4b : a perspective view of a magnetic circuit of Figure 4a. 
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Detailed Description of the Invention 
Figure 1 depicts a master cylinder 1 of cylindrical overall shape. 
Formed in a body 2 of the master cylinder 1 is a bore 3. A piston 4 moves in 
translation in the bore 3. 
5 In the case of a tandem master cylinder, it is preferably a secondary 

piston that is represented by the piston 4. Indeed, in a tandem master 
cylinder, the movement of the secondary piston is the most representative of 
the movement of the brake pedal. The movement of the piston causes the 
volume of a pressure chamber 5 to vary. 

10 Fixed to the master cylinder 1 is a hydraulic fluid reservoir (not 

depicted). The hydraulic fluid is distributed, for example, to brake pads. 
Tubular nozzles on the hydraulic reservoir are, for example, pushed into a 
bore 6 the dimensions of which correspond to the dimensions of the tubular 
nozzle of the reservoir. A feed orifice 7 allows hydraulic fluid to pass from the 

15 hydraulic fluid reservoir to the chamber 5 of the master cylinder. The bore 6 
is considered to be situated on an upper part of the master cylinder 3. 

A lower region 8 of the master cylinder 1, opposite the bore 6, 
comprises a system 9 for detecting actuation of a braking system. The 
detection system 9 is a magnetically sensitive system. It comprises a 

20 magnetic circuit. For example, it comprises two pole pieces 10 and 11. A 
magnet 12 is placed between the two branches 10 and 11. The magnet 12 
may be a polarized permanent magnet. A magnetic detector 13, or sensor, is 
also placed between the two pole pieces 10 and 11. An air gap 16 is formed 
at the location of the magnet 12 and at the location of the sensor 13. Another 

25 air gap is formed at the location of the moving magnetic piece 1 9. 

In Figure 1, the magnetic detector 13 closes one side of the magnetic 
circuit, that is to say is placed between a lower end 14 of the pole piece 11 
and a lower end 15 of the pole piece 10. The magnet 12 is placed between 
the magnetic detector 13 and the piston 4. 

30 It is also.tpossible to reverse the position of the magnet 12 and of the 

magnetic detector 13. 

It is obviously possible to provide 3 pole pieces rather than the two 
pole pieces 10 and 11. For example, a space is formed between two pole 
pieces, a magnetic magnet being arranged in this spacev A third pole piece 

35 closes the circuit. The magnetic detector may then be housed in a second 
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space formed by one of the first two pole pieces and by the third pole piece. 

In Figure 1 , upper ends 17 and 18 of the pole pieces 10 and 1 1 end in 
the bore 13 at the piston 4, Fixed or overmolded onto the piston 4 is a 
moving magnetic piece 19. This moving magnetic piece 19 will open or close 
5 the magnetic circuit 9. The moving magnetic piece 19 is also a pole piece. 

The pole pieces are made for example of steel. The master cylinder 
may be made of aluminum or any other non-magnetic material. 

The pole piece 19 mounted on the piston 4 moves translationally in 
the bore 3 of the master cylinder 1 . The location of the pole piece 19 is such 
10 that the movement of the piston 4, and therefore of the moving piece 19, 
opens or closes the magnetic circuit. 

In Figure 1, the moving piece 19 follows the contour of the piston 4. 
However, it is possible for the moving piece 19 not to follow the entire 

15 contour of the piston 4. Indeed, all that is required is for the moving piece 19 
to have sufficient dimensions that it closes the magnetic circuit 9, at the ends 
17 and 18 of the pole pieces 10 and 11. Hence, it is possible to provide a 
moving piece 19 that, for example, has a semicylindrical shape arranged in 
the lower part of the cylinder that forms the piston 4. 

20 The piston 4, actuated indirectly by the brake pedal, moves 

translationally in the bore 3. The movement of the piston 4 causes movement 
of the moving piece 1 9. This movement causes a variation in the magnitude 
of the magnetic field. The sensor 13 measures this variation. The sensor 13 
is connected to an electrical system (not depicted) which switches the stop 

25 lights on or off, according to the magnitude of the magnetic field in the air gap 
16. 

It will be readily understood that a master cylinder according to the 
invention has a smaller bulk, in the engine compartment, than a master 
cylinder of the prior art. Indeed, as the detection device is not fixed to one 
30 end of the master cylinder, its length is not increased by comparison with a 
master cylinder that is not fitted with a device that detects actuation of the 
braking system. 

Figures 2 and 3 depict a longitudinal section of a magnetic circuit 
incorporated into a master cylinder of the invention. The master cylinder (not 
35 depicted in figures 2 and 3) is a master cylinder with expansion holes. The 



master cylinder may also be a master cylinder with valves, or any other 
known master cylinder 

The piston 4 is equipped with an expansion hole 20. 

The magnetic circuit 9 is formed, in figures 2 and 3, of three pole 
5 pieces 21, 22 and 23 which are fixed. The pole pieces 21, 22 and 23 for 
example form a U. The pole pieces 21 and 22 form two branches of the U 
and are perpendicular to the piston 4. The pole piece 23 forms a base of the 
U, parallel to the piston 4. The magnet 12 is, for example, housed in a space 
formed between a lower end of the pole piece 22 and the pole piece 23. The 
10 magnetic detector 13 is, for example, housed in a space formed between a 
lower end of th^ pole piece 21 and the pole piece 23. The lower end of a pole 
piece, 21 and 22, is to be understood as meaning the end furthest from the 
piston 4. 

In Figure 2, the moving magnetic piece 19 is formed of a sleeve tube. 

15 The sleeve tube 19 is, for example, molded into the piston 4, near the 
expansion hole 20, on the same side as a push rod, that is to say on the 
opposite side to a closed end of the master cylinder. The sleeve tube 19 may 
also be mounted in the piston. Thus, when the master cylinder is in the rest 
position, that is to say when the brake pedal is not actuated, the magnetic 

20 circuit 9 is open. In other words, the sleeve tube 19 is distant from the 
magnetic circuit. 

In the configuration as depicted in Figure 2, when the magnetic circuit 
9 is open, the stop lights are off. Under braking, a driver presses on the brake 
pedal, which actuates the master cylinder. The piston 4 moves inside the 
25 bore. The moving piece 19 nears the magnetic circuit 9 and closes the circuit. 
The magnitude of the magnetic field as measured by the sensor 13 varies. 
The sensor 1 3 therefore sends information to the electrical system to switch 
the stop lights on. 

It is necessary for the stop lights to remain on throughout the duration 
30 of the braking. The moving piece 19 has therefore to be long enough for the 
magnetic circuit to remain closed throughout the braking, that is to say 
throughout the advance of the piston 4 along the bore. Hence, the stop lights 
are not switched off inadvertently at the middle of braking. They must also 
remain on throughout the duration of the return of the master cylinder to the 
35 rest position, that is to say throughout the duration of the deceleration of the 
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vehicle, until it stops or accelerates again. The length of the moving piece 19 
has therefore to be roughly equal to a working stroke of the piston 4. 

When the brake pedal is released, the piston 4 returns to the rest 
position, taking the moving piece 19 with it. The magnetic circuit 9 is then 
5 open again. The magnitude of the magnetic field as measured by the sensor 
1 3 varies. The sensor 1 3 commands the electrical system to switch the stop 
lights off. 

The magnetic circuit 9 is stationary. The magnetic piece 19 can move 
and closes the magnetic circuit 9 under braking. The stop lights are then 
10 switched on. 

The moving piece 19 moves even before the pressure in the master 
cylinder chamber rises. The variation in the magnetic field as measured by 
the sensor 1 3 occurs even before the braking. There is therefore indeed early 
detection of braking, and switching-on of the stop lights synchronised with 
15 braking. 

Figure S^depicts another embodiment of the invention. The moving 
piece 19 is molded within the piston 4. 

The moving piece 19, in figure 3, is formed of a ring 19. The ring 19 is, 
for example, placed near the expansion hole 20. The magnetic circuit 9 is 

20 positioned facing the ring 19. That is to say that the ting 19 closes the 
magnetic circuit 9 when the master cylinder is at rest. The magnitude of the 
magnetic field is measured by the sensor 13. The sensor 13 sends 
information to an electrical system (not depicted) which commands the 
switching-off or switching-on of the stop lights. 

25 Under braking, the brake pedal is depressed, and this causes the 

piston 4 to advance within the bore. The translational movement of the piston 
4 causes a translational movement of the ring 19. The ring 19 therefore 
moves away from the magnetic circuit 9. The magnetic circuit 9 is therefore 
opened. The magnitude of the magnetic field as measured by the sensor 13 

30 alters. Information sent to the electrical system (not depicted) causes the 
lights to be switched on. 

Throughout the duration of a stroke of the piston 4, the magnetic 
circuit 9 is open. The opening of the magnetic circuit is accompanied by 
switching-on of the stop lights. 
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When the brake pedal is released, the piston 4 returns to its initial 
position. The ring 19 therefore finds itself back in a position such that it 
closes the magnetic circuit 9. The magnitude of the magnetic field as 
measured by the sensor 13 varies again. Information is sfent to the electrical 
5 circuit to switch the stop lights off. 

Thus, in the exemplary embodiment depicted in Figure 3, when the 
magnetic circuitns closed the stop lights are switched off; When the piston 4 
moves translationally in the master cylinder, that is to say when the brake 
pedal is actuated, the ring 19 also moves. The magnitude of the magnetic 
10 field as measured by the sensor 13 varies. The information sent to the 
electrical circuit is therefore such that the stop lights* are switched on. 
Throughout the duration of the movement of the piston 4, the magnetic circuit 
is open and the stop lights are on. 

Figures 4a and 4b depict a particular embodiment of the invention. 
15 The sensor is equipped with a reed switch. The reed switch circuit is, for 
example, contained within a bulb 28. 

The magnetic circuit comprises three pole pieces 29, 30 and 31 which 
are fixed. In the example depicted, the pole pieces 29, 30 and 31 are 
mutually parallel and are perpendicular to a master cylinder body 33. One of 
20 the three pole pieces 30 ends, at an opposite end to the master cylinder, in a 
base 35. 

One moving magnetic piece (not visible) is housed in the piston 34, or 
inside the piston 34. Advantageously, at rest, the moving piece faces the pole 
pieces 29 and 30. However, provision could be made for the moving piece to 
25 be remote from the pole pieces 29, 30 and 31 when the piston 34 is not 
actuated. 

As a reed switch detector is very sensitive to magnetic flux, it is 
preferable to have no magnetic fields, or the weakest possible magnetic field, 
in the circuit containing the bulb 28 when a piston 34 of the master cylinder is 

30 in the rest position, so as to ensure the most reliable detection operation. For 
that, use is made of two magnetic circuits. A first magnetic circuit, formed by 
two pole pieces 29 and 30, houses a magnet 32. For example, the magnet is 
located between a lower end of the pole piece 29 and the base 35 of the pole 
piece 30. Residual magnetic flux flows through this circuit^ when the piston 34 

35 is not actuated. Housed in a second circuit, formed by the pole piece 29 and 



the pole piece 31, is the reed switch bulb 28. When the piston 34 is not 
actuated, no magnetic flux flows through this second circuit. 

An advance of the piston 34 causes an advance of the moving 
magnetic piece, which nears the pole pieces 29 and 30 and then the pole 
5 piece 31. Thus, magnetic flux flows through the first circuit, then through the 
second. 

In the exemplary embodiment depicted in figure 4a there is, on the 
one hand, a first air gap 26 formed between the pole piece 29 and the 
moving piece of the piston 34, and a second air gap 27 formed between the 
10 pole piece 30 and the moving piece. These two air gaps 26 and 27 allow 
residual magnetic flux to flow even though the piston 34 is not actuated. 

On the other hand, there is a third air gap 25 between the pole piece 
31 and the moving piece of the piston 34, and a fourth air gap 24 between 
the pole piece 29 and the pole piece 31, advantageously allowing the 
1 5 passage only of a magnetic flux that is weak enough that it does not activate 
the reed switch bulb when the piston 34 is not actuated. 

To achieve that it is advantageous for the sum of the first and second 
air gaps 26 and 27 to be smaller than the sum of the first, second and third 
air gaps 26, 25, 24. More advantageously still, the sum of the first and 
20 second air gaps 26 and 27 is strictly greater than the sum of the first, second 
and third air gaps 26, 25, 24. Thus, the reed switch bulb 28, contained in the 
circuit formed by the pole pieces 29 and 31 , is completely isolated from any 
residual magnetic flux when the piston 34 is not actuated. The magnetic 
circuit containing the magnet 32, for its part, allows residual magnetic flux to 
25 circulate. As soon as the piston 34 advances, the magnetic circuit containing 
the bulb 28 is closed and magnetic flux can circulate therein. 

The sensor, or magnetic detector, may also consist of a Hall-effect cell 
or of a magneto-resistive effect (AMR, GMR) cell. 

The moving piece may be molded, overmolded or fixed onto the 
30 piston. However, in a preferred exemplary embodiment of the invention, the 
moving piece is molded or fixed into the piston. The moving piece may, for 
example, be overmolded in a piston made of plastic. 

It is also possible to mount the moving piece inside the piston. Use is 
then made, for example, by way of moving piece, of a ring or of a sleeve tube 
35 which is split. The split piece is inserted inside the piston, closing the piece 
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up on its diameter. Once inserted inside the piston, the split piece is released 
and relaxes until it fits an interior contour of the piston. 

Thus, particularly in the case of a master cylinder with an expansion 
hole, an exterior contour of the piston is perfectly smooth. When the piston 
5 slides in the body of the master cylinder, it comes in particular into contact 
with at least one sealing cup. The sealing cup is housed in a bore formed in 
the master cylinder. The bore is partially open at a pressure chamber in 
which the piston slides. Such an embodiment of the invention in which the 
moving piece is inside the piston and the exterior contour of the piston is 
10 perfectly smooth makes it possible not to damage the sealing cup as the 
piston advances. 

Any other means of fixing allowing translational movement of the 
moving piece inside the body of the master cylinder falls within the scope of 
the invention. 

15 The polarised magnet may be made of a material with low magnetic 

losses with respect to temperature, of the AINiCo or samarium-cobalt type. 

In general, the master cylinder may be made of any non-magnetic 
material, such as aluminum. 

The pole piece and the moving element that form the magnetic circuit 

20 are, for example, made of ferromagnetic materials. Depending on the 
required precision, the pole pieces are, for example, made of conventional 
steel of type XC10 or of a steel with superior ferromagnetic properties, 
X6CrNiMoTi17-12-2 or X5CrNiMo17-12-2, as marketed by Sandvik 
(reference : R Fe 80 C). 

25 Such a sensor can be used for all functions requiring knowledge of 

the position of one piece relative to another. 



